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INTRODUCTION 

The Third Invitational Conference on Elementary Education wan 
sponsored by the Department of Elementary Education, The University 
of Alberta, and was held at the Banff School of Fine Arts from October 
29 to November 1, 1969, The theme, Individualized Curriculum and 
Instruction, was chosen because educators at all levels are becoming 
increasingly aware of their responsibilities in meeting the individual 
needs of the student. Teachers and administrators are interested in 
planning curricular programs and instructional techniques which will 
allow each child to maximize his learning potential. Teacher educators 
are revising their programs so that the pre-service education of teachers 
may be a model which the teachers-to-be may emulate in their future 
classrooms. 

The plan of the Proceedings, printed here, follows the plan of the 
Conference. Ralph W. Tyler, in the keynote address, outlines procedures 
for attacking the educational problems which face us as we enter a 
new decade, Robert Glaser reviews the research literature on individual 
differences in learning and stresses the need for continued research in 
order to understand better the needs of learners. Philip \V. Jackson 
points out the dangers of recognizing our students only in the light of 
research implications for anonymous individuals. He emphasizes the 
need for us to give serious thought to the fact that our students are 
real persons who have uniqce personalities. Theory 's translated into 
practice by John O. Bolvin and Herbert W. Klausmeier. Their presents* 
tions deal with functional curricular and instructional organization, 
respectively. Subject area addresses are presented by members of the 
sponsoring department. These addresses feature recent research findings, 
implications for the classroom, and reports of techniques and procedures 
designed to enhance individual learning. Finally, Myer Horowitz sum' 
marizes the highlights of the Conference and presents important impli* 
cations for teacher education. 

The success of the conference can be attributed to a large group of 
people. The efforts of the whole staff of the Department of Elementary 
Education including the secretaries, and the graduate students were 
most commendable. The assistance of Myer Horowitz,, Chairman of the 
Department, Herbert T. Coutts, Dean of the Faculty and Walter D. 
Neal, Vice* President of the University was much appreciated. The 
contributions of Bernard R. German, L. Doyal Nelson, and Neil M. 
Purvis who were chairmen of major sessions, and Laurence G. Wiedrick, 
conference treasurer, helped to provide a smooth flow of operation. 

K Allen Neufeld 

Edmonton, Alberta 

June, 19T0. 
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SCHOOLS FOR THE 70's 

RALPH W. TYLER* 



The title of my address may suggest that I am seeking to predict 
Iho precise structures and practices of the schools during the next 
decade. This is not my intent. The rapid changes taking place in society 
and the continuing invention of new technologies make efforts at this 
kind of prediction hazardous. Fortunately, the more basic matters that 
schools must deal with are not the forms but the purposes, the 7 -oblems 
and the guiding principles that aid in attacking the problems and 
achieving the purposes. Hence, my comments are directed at these more 
fundamental matters in the hope that the discussion and study that 
may be stimulated by such comments will help us to plan and develop 
schools in the 70s capable of performing the functions they are being 
called upon to serve. 

Jfduoalional Problems Forced 

The profound changes taking place in post-industrial nations like 
Canada and the United States are creating major problems for the 
schools. The applications of science and technology to agriculture, indus- 
try, business, defense and the health services have not only sharply 
increased per capita production and shifted the balance of the economy 
in the direction of the production of non-material services, but they 
have greatly mod fied the composition of the labor force and markedly 
increased the demand for educated persons. The pattern of change in 
Canada is like that in the United States and since 1 have easier access 
to U S. data, 1 shall cite them. 

A century ago more than eighty per cent of the U.S. labor force 
was engaged in producing and distributing material goods. This means 
of production leaned heavily on unskilled and semi-skilled workers, w f ho 
comprised three-fourths of the labor force. More than half was engaged 
in agriculture. 

Reaching Every Child 

Today, the production and distribution of material goods requires 
only forty per cent of the U.S. labor force, while sixty per cent is em* 
ployed in furnishing non-material services: education, health services, 
recreation, the social services, science, engineering, accounting and 
administration. Less than seven per cent is engaged in agriculture, less 

* Dfrwtot Dr*rth«s Ofttet tot 5nri> In fht Bctartorftl Sefcftf**, Stiofc**, 

CatifomU. 

o 

ERIC 




.1 



Ralph \V. Tyler 



than five per cent is unskilled. Only a few Canadians tnd Americans 
without education can obtain employment. To qualify beyond the level 
of unskilled requires roughly the equivalent of a fifth-grade education. 
Yet, heretofore, no nation has been able to reach and to educate all its 
children. In the United Slates today and in other Western nations some- 
where between fifteen per cent and twenty-five per cent of the children 
do not gain the equivalent of a fifth-grade education. The elementary 
schools of post-indi st rial natiors are facing a very important task— 
to reach every child and to enable him to gain an elementary education. 

Rcnc/iiiif/ Mnvy More in the Upper Grades 

Beyond the fifth grade, the developing opportunities available create 
the problem of effectively educating at least three-fourths of our youth 
to a higher level. The now jobs developing in our technological society 
are in occupations tlinl depend heavily on intellectual and social kills 
as in the occupational areas mentioned earlier. Heretofore, most youth 
whose aspirations led to these occupations were either girls, or boys 
from homes in which one or more parents were employed in these fields. 
Boys from working class homes generally aspired to jobs requiring 
physical strength or manual dexterity. Now, the demand for personnel 
for these new jobs is far greate* than cm be supplied by youth who 
come from middle-class backgrounds. To reach youth from working 
class homes and to enable thui. to gain intellectual and social skills is 
a new task for the upper elementary school and the high school. 

New Educational Objectives 

The rapid changes \ve are experiencing in the ways in which work Is 
performed and corresponding shifts in the labor force are caused by 
or accompanied by rapid accumulations of facts and new organizations 
and principles of knowledge In the natural sciences, for example, it 
is estimated that knowledge is doubling every twelve to fifteen years. 
This so-called knowledge explosion makes untenable educational objec- 
tives which seek to provide the student with comprehensive knowledge 
of a subject that will last him throughout life. Instead, we now perceive 
the need for each of us to become life-long learners. Beginning in the 
kindergarten, schools are being asked to focus attention upon new edu- 
cational objectives, particularly the development among children of 
interests, skills and habits that support life-long learning. 

New Curricular Content 

The content of the curriculum must also be greatly changed for the 
schools of the 70's. Fcr many years the instructional content used in 
the schools has been less and less satisfactory, both from the viewpoint 
of the scholar and of the students in the schools. Much of the current 
content is obsolete. It has continued in the curriculum largely because 
of the respect of adults for what they learned in childhood and because 
of the veneration for things that played a significant role In the life of 
an earlier time. It is estimated that from one-third to one-half of the 
content of current lexbooks is either false and distorted or is no longer 
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considered important by scholars. Our children are being misinformed 
as well as educated. 

A second criticism is that many textbooks are produced by rewriting 
older material to improve its language or its appeal to children, but 
the rewriting has commonly been done by those who are not themselves 
familior with current scholarship. The result is a dilution and distortion 
of the earlier material, which may have iepresenled sound scholarship 
at the time. This leads to miseducation. 

The instructional content currently in use is also unsatisfactory 
because it does not speak to the concerns of students. The changes taking 
place in modern society create new opportunities and problems. The 
experiences of the past, the organized knowledge of scholarship, the 
modes of inquiry developed to seek answers to vital question, can con* 
tribute much to students today in helping them to seize the opportunities 
available to them and to attack their problems. But for the results of 
scholarship to be effectively employed by children and youth, the most 
relevant aspects need to be- selected and their significance made mani* 
fest. In many cases this has not been done. Our children fail to perceive 
the vitality of much of what they are taught. 

The great importance of the quality and relevance of instructional 
content is not well understood by the public. Man's development and 
survival in modern society depend in large part upon his being able to 
distinguish fact from fancy, myth from reality, superstition from scien- 
tific generalization, and upon his ability to employ intelligent and sys- 
tematic procedures in solving new problems. Scholars devote their lives 
to these problems, and a major function of the school is to bring their 
contributions to bear on the activities and problems of the common 
man. A school without contact with authentic, responsible scholarship 
is no more sound a basis for education than street corner conversation. 
For the school to accomplish its mission requiries it to provide fruits 
of sound scholarship that can be made relevant and be so perceived by 
the students. The school curriculum must be based on the best and 
most relevant of scholarship, but every field needs critical review to 
identify what is significant for children of the ?0's to learn, since these 
disciplines are not ends in themselves but resources on which children, 
youth and adults can draw in their daily rounds of living. 

Eliminating the isolation of \hc School 

As modern life becomes more complex and specialized, the school 
has become a somewhat isolated island apart from the rest of society. 
Many children are losing the connection between the school and life 
outside the school. For example, our failure to reach many children in 
the early grades is not due primarily to their inherent inadequacies, 
but rather to the inappropriate ness of the typical school program. Expert* 
mental efforts at a number of research centers have demonstrated that 
almost all children, including those from urban and rural slums, respond 
to meaningful stimulation and learn quite complicated things, like a 
language. Among the majority of children the primary school and its 
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activities arc an integral part of the learning begun at home, reinforced 
and developed by teachers and schoolmates, and fostered by opportuni- 
ties to apply what they learn m out-of-school situations. As an example, 
for the majority of children learning to read is an extension of language 
development begun in the home, with much conversation in standard 
dialect, accompanied by the parents* reading aloud to them. The school 
provides a natural continuation of these language activities and, as the 
child learns to read, there are books and magazines at home on which 
to practice. Usually, too, there are parents and friends with whom to 
discuss what is read. 

In contrast, most of the children who do not attain an education 
find the school alien to earlier experiences, and a source of failure and 
rejection. Many children from minority groups have not had extensive 
experience with standard dialect, they have not had parents read to them, 
they have not seen family or friends devoting major attention to reading. 
They find the school work in reading foreign to their home experience 
and frequently fail to carry on the tasks expected. In this way they lose 
the zest of learning and have an increasing sense of failure while in 
school. As they lose interest and confidence in the early months, they fall 
behind the majority of children more and more, so that they finish or 
drop out without reaching a level of education on which to base a con* 
structive life. 

As children get older, the school becomes even more isolated from 
the rest of society. The upper elementary grades and the high school 
are for many youth an adolescent island outside the major currents of 
adult life. Modern society has increasingly isolated youth from the adult 
world. Yet this is the lime of life in which young people are looking 
forward to being independent adults. They need opportunities to work 
with adults, to learn adult skills and practices, and to feel that they are 
becoming mature and independent. Hence, the restrictions on youth 
employment, the limited opportunities to learn occupational skills at 
home, the segregation of civic and social activities by age groupings, all 
add to the difficulty of youth and increase their anxiety about attaining 
adult status and competence The schools of the 70s will need to bridge 
this gap. 

Changing Ph.losophj/ and Policies 

In attacking these five fundamental problems, changes are necessary 
both in the implicit philosophy that guides school policies and practices 
and in the policies and practices themselves. The most fundamental 
shift in viewpoint is one from conceiving the schools job as shaping 
children's behavior to fit predetermined roles to the view that the 
school seeks to help the child acquire the knowledge, skills, attitudes 
and interests that will enable him to manipulate the system, both in 
and out of school, to achieve his purposes. Too often, we talk of helping 
the child to find his niche without realizing that niches often turn out to 
be blind alleys. In our society, the real criterion of educational effective- 
ness is the extent to which each added year increases the range of life 
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choices available to each child, so that he is able to open more doors of 
opportunity and development. 

A second major change required in the implicit philosophy of our 
schools is to substitute the educational function for the sorting function. 
Schools in the past have been to a large extent sorting institutions 
rather than educational ones. In a society in which most people were 
unskilled laborers, only a few were needed for the occupational, social 
and political elite Schools then could be expected to be sorting and 
selecting agents, tirades and tests were used to identify the elite and 
to discourage with low grades those who would soon drop out and join 
the ranks of the unskilled or semi-skilled workers. The schools did not 
appraise what a child had learned but only how he compared with other 
children. This encouraged the few to go and convinced othei^ that 
education for them was fruitless. 

Now, however, the structure of society is very different. Opportuni- 
ties for employment in technical, professional, managerial and service 
occupations have increased more than 300' i in one generation. Our 
society is now seeking to identify potential talents of many sorts and 
expects the schools to furnish opportunities for these talents to be 
actualized through education. But, we are largely unconscious of our 
anachronistic policies that have continued the sorting functions when 
society now requires much more emphasis on education. We still grade 
pupils in terms of relative standing rather than assessing what they have 
learned. We have arranged educational programs on a lock-step basis 
rather than furnishing opportunities for each student to master funda- 
mentals step by step at a rate of learning (fiat he can sustain. We have 
assumed that “streaming" or “sectioning" pupils would facilitate their 
learning, whereas it has really reinforced the sorting function. The 
schools of the 70s will need to review fully and critically basic policies 
and practices in terms of the educational needs of contemporary society. 

The schools of the 70s will also recognize much more fully than 
those of the 60 $ that for the pupils whose families are an integral part 
of the post-industrial society the home, the peer-group, the neighborhood 
associations and institutions, the occupational milieu, the mass media, 
as well as he school are all stimulating, directing and guiding learning. 
For the 15 r t *o 25'* of our children whose families ire not an integral 
part of the post-industrial society, schools as we have known them are 
not adequate to furnish the education required because these children 
do no! have the relevant learning opportunities available outside the 
school. New school patterns must emerge based on this recognition. The 
following are suggestions of what such patterns might be. 

Educating the Disadvantaged 

For example, in the United States, the Elementary and Secondary 
Education Act of 1965 authorized approximately $i billion annually of 
federal funds to aid schools in Hying to educate children of poverty. The 
programs developed have been for the most part only minor and rela- 
tively ineffectual modifications of otdinary programs— reducing the 
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pupil* leather ratio by four or five, providing an additional counsellor, 
purchasing new audio-visual equipment, it is difficult if not impossible 
for most school districts to conceive of schools and programs widely 
different from the familiar ones. Comparing these ineffective programs 
with some of the successful experiment! work under way suggests some 
possible explanations of the inadequacy of the early efforts to educate 
disadvantaged children. 

First it seems clear that the added resources were grossly inade- 
quate. The average middle class family in the United Stales now spends 
about SloOO per year per child in the lime of parents and in expenditures 
for books, vuisic, camps and the like which is not available in homes of 
poverty. By th r time severely disadvantaged children enter elementary 
school, their experiences with language and with systematic learning 
have been so limited that a major reorganization of altitudes and habits 
is essential to enable them to perceive the meaning and significance of 
school learning and to gain the confidence required to engage actively 
in it. For example, a majority of mothers encourage their children as 
they enter school for the first time to show wha* they can do in learning 
to read and to deal with numbers wheieas the typical advice given by 
the mother of a disadvantaged child is: “Don’t get into trouble! Don’t 
do anything to make the teacher mad!” Hence, the child avoids active 
involvement in learning, trying to be as passive as a six-year-old young- 
ster can lx?. For him to acquire positive attitudes towards the work of 
the school, new language habits end successful experience in active 
intellectual learning demands major changes in school programs and 
practices. These cannot be effected by expenditures of only 10 to 15' r 
more than the ordinary school expenditures. In the early years of a new 
program, the costs per pupil are likely to be from two to five times the 
amoi Ms currently allocated. The Head Start programs in the larger 
US. dlies cost about $1000 per pupil per year for half-day sessions. 
This e penditure provided people to read tc children, to converse with 
them, to stimulate their curiosity, to assist with health and nutrition, and 
so on. The U.S. programs for otd<r disadvantaged youth are much more 
expensive because, as the uneducated become older, their problems are 
more difficult to attack. 

In the second place, most of the efforts to help the disadvantaged 
have focused on children from six to seventeen years of age. Typically, 
children who are seriously deprived in their intellectual and emotional 
experiences in theii first three or four years of life keep falling farther 
and farther behind the majority of their age mates as they progress 
through school. They are likely to be a year behind at the time they 
enter school and at least three years behind when they are in high 
school. What seems to be required is the early provision for deprived 
children of the kind of environment a good home and a good community 
offer its children. 

Related to the other two. the third factor is the failure to arrange 
for the n^csesary major modifications of the school setting, the school 
program, and the kinds of personnel employed. The pattern characters- 
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tic of most schools, in which one teacher plans and conducts all the 
activities of the classroom, is not effective with children for whom the 
school is the major if not the sole systematic educational agency. Most 
of the earlier projects have made only minor modifications, although 
experimental studies indicate the tremendous reorganization required 
in the tasks, the school setting, and the personnel in order to furnish 
educational environments roughly paralleling those of the homes and 
neighborhoods of the majority of Canadian and American children. 
Pupils must perceive the school tasks as relevant to things that are 
important in their lives. For example, the oral language development 
must help the normal communication involved in living and playing and 
doing their part of the work at home. The formal school setting should 
be changed to include activities in the school, the playground, the home, 
and the neighborhood in which the children can practice oral language. 
The school personnel should include mothers and other neighborhood 
persons who help guarantee that the school is related to the rest of the 
child’s life. Free meals, at least breakfast and lunch in school, are 
needed for the ill-fed who cannot learn while hungry. In many cases, 
other children, older and younger, can be used to supply each child 
with an individual helper. Bather than set expectations of uniform 
achievement for all children, the program should place emphasis on 
each child’s mastery of the particular knowledge or skill involved in his 
work so that he gains the basis for further learning and confidence in 
himself. A feature that will be hard to implement but necessary is to 
eliminate practices that hinder or discourage learning, such as “ability 
grouping," uniform courses of study and textbooks and guidance prac- 
tices that characterizes individual children as “educationally incapable." 

Integrating School and Community 

Some of the changes needed to solve the problems of the upper grades 
in the elementary school and the high school are those that reduce the 
isolation of the school by bringing youth into colleague and helping 
relations with adults in significant activities of the community — job 
programs, community service corps experience, work in health centers, 
apprentice experience in research and development, and in staff studies 
conducted by public agencies. This means a redesign of the school 
program and facilities in order to open the school to the community and 
to utilize many kinds of persons in education. The school will need to 
serve a wider range of ages and allow students to vary the amount of 
time devoted to studies. To supply a substitute for grades and credits 
as qualification for employment opportunities, a certification system will 
need to be developed to validate the student’s competence in various 
major areas. This will also tend to reduce the emphasis upon purely 
formal requirements such as class attendance and the completion of pre- 
scribed courses. 

This proposal is not simple, and it may be misunderstood. It proposes 
to use work and other areas of life as a laboratory in which children and 
youth find real problems and difficulties that require learning and in 
which they can use and sharpen what they are learning. It does not 
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propose to substitute learning on the job for the deeper insights and 
the knowledge and skills that scholars have developed. The teacher, the 
books, other materials of the school, and the intellectual resources of 
the community are to be employed by the student as he works on the 
problems of his job and carries through projects on which he is engaged. 
When he is actually doing work that he finds significant, he can see for 
himself, with the aid of those who know the field, that many kinds of 
learning are helpful and even necessary. Coordinators are needed to 
connect education with the world of work and social action, and teachers 
need to learn to select the content of school subjects and assist students 
to use it in connection with the activities in which they are engaged. 

The student is concerned with civic and social service activities as 
well as with gainful employment, ir. these areas, he will meet problems 
that involve values, ethics, aesthetics, public policy, in fact, the many 
facets of real life. The opportunity is thus provided for the student to 
comprehend the perenniel areas of education concern ■ — social-civic 
understanding and commitment, health, personal integrity, and the arts, 
as well as the skills of occupational competence. 

It should also be clear that this proposal does not imply a sharp 
separation in educational goals and methods between elementary and 
secondary schools. Begining at the fifth or sixth grade, opportunities 
should be provided all students to explore content and activities related 
to vocational-technical offerings, increasing in depth through grades 
eight and nine. The program seeks to integrate liberal and occupational 
education by helping the student to discover that the learning fostered 
by the school is relevant and helpful to all arenas of his life. 

Builcinc; New Instructional Content 

The schools of the 70*s will also need to build new instructional con- 
tent. In the United States public concern with the quality of instructional 
content in the sciences was aroused by the launching of Sputnik. The 
National Science Foundation instituted a series of grants to scientific 
groups to improve course content in their fields and is now spending 
several million dollars annually on such work. Other agencies have 
supported some development in other fields. These efforts are construc- 
tive and point the way toward further work. However, they are inade- 
quate both in the level of support and in the range of criteria. Some of 
the projects, like those supported by the National Science Foundation, 
are focused primarily on bringing up to date the scholarly content of 
the material; they need supplementation to make the content relevant 
to the student. Some of the projects supported by other organizations 
aim to make the content understandable to students and these have 
needed assistance in judging the qi'ality of the scholarship. 

The new instructional content can best be employed by teachers who 
are themselves familiar with the new materials and the ways in which 
they can be effectively used by students. Without this familiarity, 
teachers are treating the new content as dead material for students to 
memorize rather than as something relevant to use in raising questions, 
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in seeking answers to the questions, and in guiding the student’s own 
inquiry into matters of concern to him. Thus there are three problems 
— selecting authentic content, making it relevant to the pupils, and 
educating teachers to use it — that must be dealt with simultaneously. 

It is clear ihat this problem can be solved only as each generation 
brings together panels of scholars and those engaged in elementary and 
secondary education in order to make selections of content that meet 
both criteria — authenticity and relevance. These materials will then 
need to be tested in a variety of school situations. On the basis of these 
tryouts, further selections and revisions can be made. In order to insure 
that an increasing p/oportion of teachers will be familiar with the new 
content, understand its function, and be able to use it appropriately, 
the preservice and inservice training of teachers will need to include 
experience with it in work with pupils. 

If school personnel demand authentic and relevant content, why 
will not the textbook publishers and other suppliers of instructional 
materials produce the content desired? Several factors can be noted. 
In the first place, most competent scholars have not worked in the 
selection of instructional content because it does not have significant 
status; recognition and promotion commonly come from achievements 
in research and not from working on course content. Second, since 
teachers and curriculum workers have not had available the kind of 
content needed, they have not demand :d it in their purchases. A third 
factor is probably also influential: a tight budget. The pressure on the 
local budget is to provide salaries for teachers and other employees. 
As a result, expenditures for instructional materials are a small part 
of the operating expenses of a school, and the proportion is diminish- 
ing. In this kind of market, producers work on low overhead and 
devote small amounts to research and development of new instructional 
content. Hcwever, as new content is developed which is recognized as 
authentic and relevant, the free market mechanism should be adequate 
to provide for efficient distribution. 

Analyzing Learning Problems 

The examples above of characteristics of the schools of the 70’s 
emphasize relevance of content, natural learning, both formal and in- 
formal, in which the learner is caught up in activities that are meaning- 
ful to him and shared by others. There will be cases in which students 
need help in learning that is not furnished by the example of his col- 
leagues and their advice. Teachers of the next decade will need to 
examine learning problems in a systematic way so that constructive 
help can be provided. The basis for this analysis is the recognition by 
the teacher that learning is an active process on the part of the learner. 
In essence, for anyone to learn something, he must carry it on, find 
it satisfying, and continue the practice of it until it becomes part of 
his repertoire of behavior. This paradigm reminds the teacher of the 
points to be considered when planning systematic instruction. (1) What 
is the behavior that the student is to learn? (2) What will stimulate the 
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student to wish to learn it? (3) How will the student know what he 
is trying to learn? (4) What opportunities will be furnished for him 
to practice this behavior? (5) What “feedback” will the student get 
so as to know when he is practicing successfully and when he is having 
difficulty? (6) What satisfactions will he obtain as he carries on the 
desired behavior? 

These are illustrations of questions that are important in systematic 
instruction and often overlooked in planning and conducting the work 
of the school. The reason they are overlooked is probably the fact that 
most students find these conditions for learning with little or no help 
from the teacher. The classroom for the majority of children is a place 
where they carry on certain activities and receive rewards for their 
work without eith r the teacher or student making an analysis of what 
is going on. But the schools of the 70’s in seeking to reach all children 
and to obtain new objectives will require more attention to the plan- 
ning of effective systems of learning. 

In brief, as we enter the 70’s r we see our schools facing serious 
problems because of new purposes and new tasks. We must develop 
a basic philosophy consistent with democratic aspirations in a post- 
industrial society. Our policies and practices must be changed; in fact, 
major transformations seem to be necessary. But, we need not be 
apprehensive that we shall fail to achieve our purposes. If we study 
our past experience and experiments for the generalizations that they 
afford, if we will exerck r* our imagination and boldly take the actions 
we see appropriate, we can develop effective schools for the 70’s. 
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Individual differences are a basic element in any theory of instruction 
that underlies educational practice. Deep understanding is required of 
the manner in which the existing performance capabilities of our stu- 
dents, whatever the origin of these capabilities, interact with the condi- 
tions provided for learning. It is a fundamental tenet of good teaching 
that instruction should proceed from “where the student is.” However, 
carrying this out in practice is not an easy task. School organizations 
generally are not flexible enough to adapt, as we would like, to individ- 
ual differences. Furthermore, we are not always sute what individual 
differences to observe that are useful for deciding upon different 
techniques of instruction, if we could provide them. Nevertheless, 
scientific evidence has firmly established facts of human variability and 
individuality, in the face of which, the uniformity of much of our educa- 
tional system is seriously out of joint. 

In the development of individuality, environment appears to be cer- 
tainly no less important than genetic endowment. A genetic endowment 
must have an environment in which to develop and, in turn, the nature 
of this environment influences what genetic mixtures will arise. It, 
therefore, should no longer evoke surprise that tested intelligence or 
most other human characteristics show some measurable heritability. 
What is more to the point for educational practice and instructional 
theory is how these individual differences interact with learning var- 
iables so that the optimal educational conditions can be provided to 
learners. 

In this light, it is obvious that endeavors which in some way incor- 
porate assumptions of uniformity may be misdirected. Nevertheless, in 
order to reduce the complexity of scientific investigation or of school 
practices, certain uniformities have been assumed for the practical pur- 
pose of getting on with the job. These assumptions of uniformity enable 
us to invoke structure and organizational mechanisms which are tidy 
and efficient. Working with diversity is more complex and requires 
scientific understanding of the nature of individuality and the develop- 
ment of environments capable of adapting to individual differences. Such 
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adaptive environments are difficult to construct and complex to manage. 
It seems necessary* however, to proceed with the task while bearing in 
mind that, given the state of present knowledge and available techniques, 
appropriate educational environments can be both under- and over- 
differentiated. 



Intelligence and Differential Aptitudes 
The development of intellectual abilities is shaped by the environ- 
ment in which the organism develops; different environments will pro- 
vide different sets of experiences and, hence, lead to the development of 
different kinds of intellectual functioning. The abilities that are devel- 
oped take on importance because they are adaptive to a particular 
environment, whereas in other environments these abilities may be 
less useful. In discussing common misconceptions about he ritability, a 
recent article by Jensen 1 points out the following: 

"High heritability by itself does not necessarily imply that the characteristic 
is immutable. Under greatly changed environmental conditions, the herit- 
ability may have some other value, or it may remain the same while the 
mean of the population changes. At one time tuberculosis had a very high 
heritability, the reason being that the tuberculosis bacilli were extremely 
widespread throughout the population, so that the main factor determining 
whether an individual contracted tuberculosis was not the probability of 
exposure but the individual’s inherited physical constitution. Now that 
tuberculosis bacilli are relatively rc r e, difference in exposure rather than 
in physical predisposition is a mor< important determinant of who con- 
tracts tuberculosis. In the absence of exposure, individual differences in 
predisposition are of no consequence." 

The primary workhorse that has emerged in our environment for the 
assessment of individual differences for educational assignment has been 
the measurement of intelligence. Of the various attempts to measure 
intellectual ability that began essentially at the turn of the century, 
Binet's practical endeavor to predict school success led to the devel- 
opment of the many tests of intelligence that have been used in our 
society. By 1925, in addition to the Binet, there were a host of group 
tests of intelligence on the market. As time went by, the concept of 
general intelligence was modified and frequently discredited. McNemar 2 
has pointed out the following factors which tended to discredit the use 
of general intelligence measures: False claims about IQ constancy; pre- 
diction failures In individual cases; unfounded claims that something 
innate was being measured; equally unfounded claims that nothing but 
cultural effects were involved; the charge that IQ tests reflect middle- 
class values; the notion that IQ measures foster undesirable expectations 
regarding school achievement; the idea that IQ differences are incom- 
patible with democracy and lead to educational determinism; and the 
stress that the notion of general intelligence ignores differential abilities. 
These influences together with the results of the work on multiple factor 

1 A. R. Jensen. “How Much Can We Boost IQ and Scholastic Achievement?" Harvard 
Educational Review, XXXIX (1969), p. 45. 

2 Q. McNemar. “Lost: Our Intelligence? Why?" American Ptvchologlst, XIX (1964), 
p. 871*882. 
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analysis assisted in a de-emphasis of the concept of general intelligence 
and led to the popularity of tests of differential aptitudes. As a result, 
in addition to an overall measure of “intelligence” or “general aptitude,” 
schools began to employ tests which provided measures on a variety of 
factors such as spatial, mechanical, and abstract reasoning aptitudes. 
More than predicting overall scholastic success, these test batteries 
attempted to predict differential success in school programs leading to 
different vocations which appeared to require different aptitude patterns. 

In 1964 a careful analysis was done of the validity coefficients of 
certain widely used multitest differential aptitude batteries. As a result 
of this analysis it was pointed out that “Aside from tests of numerical 
ability having differential value for predicting school grades in math, 
it seems safe to conclude that the worth of the multitest batteries as 
differential predictors of achievement in school has not been demon- 
strated.” 3 It was further concluded that: “It is far from clear that tests 
of general intelligence have been outmoded by the multitest batteries 
as the more useful predictors of school achievement.” In general, a 
simple, unweighted combination of tests of verbal reasoning and numer- 
ical ability predicted grades as well as, or better than, any other test or 
combination of tests; and these tests of veibal reasoning (analogies) 
and numerical ability were very similar to what was measured in group 
tests of intelligence. The conclusion to be drawn is that the differential 
aptitudes analyzed out by factor analysis have been found to be of 
limited usefulness for educational purposes. While there is some practical 
utility in predicting the outcomes of education, i.e., grades, by global 
measures of intelligence, differential prediction of outcomes in various 
educational programs by more specific measures of so-called aptitude 
patterns in different individuals has been less successful. 

We can now make the following observation: Given the character- 
istics of our present educational system, global measures of the ability 
to manipulate and reason with numbers and words (the major purveyors 
of instruction) predict, to a limited extent, the ability to emerge vic- 
torious from the system with academic success. However, any attempt 
to further differentiate and measure specific ability patterns that relate 
to specific educational programs is not as, or only as, successful as the 
usual intelligence measure. Why is this so and what does it mean? 

One clue to answering this question is to note that tests of intelligence 
and aptitude attempt to predict the outcomes of learning in our rather 
uniform educational programs. They do not attempt to measure those 
abilities that are related to different ways of learning or to success 
with different instructional methods. The generally used intelligence 
and aptitude test is designed for and validated in terms of the prediction 
of the products of learning in a particular setting. It has not been devel- 
oped to determine or predict the different ways by which different 
students learn best. We now examine the research on this point. 



* Ibid., p. 875. 



13 



19 



